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POPULAR MECHANICS 


Test of America’s Newest Submarines 


Construction and Operation Described by Lieutenant White Who Accompanied the 
Boats in their Ride Under the Sea 


By William Russeil White, Lieutenant U.S. Navy, Contributor to the Journal of the American Society of Naval Engineers 


Submarine navigation, though successfully attempted in 
shallow water by Robert Fulton nearly a century ago, is yet 
to be actually accomplished for any continuous period in 
deep water, though the possibility and practicability of such 
work is strongly maintained. 

The United States navy has had one submarine boat (Hol- 
land) in commission for over three years. Congress has au- 
thorized the construction of six additional submarine boats 
of the improved Holland type. Two of these boats, the 
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Adder and Moccasin, were officially tested in the sheltered 
and shallow waters of Peconic Bay, Long Island. These 
tests continued for a period of seven days and it is to be 
regretted that the official trials did not take place in deeper 
water, so that the endurance, the habitability and stability 
of the boats while in unprotected waters could have been 
more definitely ascertained. 

The writer of this article was particularly detailed to ob- 
serve and report on the performance of the boat at the special 
request of the engineer-in-chief of the navy, and he was 
present in both boats during every trial. Three artillery 
officers from the School of Submarine Defense witnessed, 
from the tenders of the submarine boats, the three-hour sub- 
merged run of the Adder; also the mile submerged run of 
the Moccasin when that boat fired her torpedo. The limited 
capacity of the submarines and the character of their con- 
struction made it impossible for other than two or three of 
the naval officers, the crew of the boats, consisting of six 
men, and a representative of the Holland Company to enter 
the craft during the submerged tests. 

The Adder and Moccasin are sister boats, being improved 
Hollands. Their hulls are cigar shaped, like that of a White- 
head torpedo, every cross section being a circle; the greatest 
diameter is 11 feet 10 inches, and the length 63 feet 4 
inches. 

For propulsion on the surface power is transmitted to the 
propeller shaft, through means of gearing, by two methods — 

(1) By a four-cylinder gasoline engine of 160 horsepower, 
each cylinder of which can be used independently of the 
others. 

(2) By a 70-horsepower electric motor which receives cur- 
rent from storage batteries having a capacity of 1,900 am- 
pere-hours at a normal rate of discharge. 

When leaving or coming alongside a dock or vessel the 
electric motor alone is used, because there is no way to re- 
verse the screw when using the gasoline engine. 

Only the electric motor can be used for submarine propul- 
sion, because it is then impossible to secure sufficient air to 
operate the gasoline engine, and it is also impossible to 
get rid of the dangerous gases of combustion that leak from 
joints and from valves into the boat. 

Submergence is obtained by the use of diving rudders and 
the filling of the trimming and ballast tanks. Emergence 
is obtained by the expulsion of the water ballast and by op- 
erating the diving rudders. The diving and vertical rudders 
are worked by hand, the power being transmitted very sat- 
isfactorily through gearing. 

A single, left-handed, three-bladed screw is used to propel 
these submarines. Its efficiency is very low, due to its small 
size, to its high pitch and to the-speed of the engine. 

The Adder ran in a submerged condition, with the electric 
motors in use, for a period of three hours. During the first 
two hours and 20 minutes of this trial her motor made suffi- 
cient revolutions to give the boat an average speed of seven 
knots. The time lost in firing the torpedo was made good. 
During the last half of the third hour the speed of the boat 
decreased, due to the fact that the storage battery ran down, 
the. voltage having fallen rapidly. The average speed for 
the three hours during the submerged run was 6.88 knots, 
seven knots being required by the contract. 

While the Adder was submerged and under way two tor- 
pedoes were fired at the target, the helmsman as nearly as 
possible under the conditions heading the boat toward the 
target. Similarly one torpedo was fired from the Moccasin. 
Neither boat made a hit. 

From what the writer observed as to the performance of 
the Adder and the Moccasin—and he -was on board both 
boats during every submerged and every surface run that 
they made on these official tests—he is convinced that the 
limitations of the submarines for continuous submerged work 
is proportionate to the capacity of the storage battery, to the 
skill and to the physical endurance of the crew. 


People of the United States have been called on to con- 
tribute to a $3,000,000 national art museum to be erected in 
Chicago. 
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Radium, the Greatest Find in History 


Noted Scientist Tells Popular Mechanics of Its Wonderful and Mysterious Powers 


By Wiliiam J. Hammer of New York, Winner of the Gold Medal of Franklin Institute 


Radium, polonium, actinum and thorium—these are the 
remarkable substances recently discovered which give off 
light the moment they are created without having to be 
stimulated by any form of heat, light, electrical or other 
vibrations, so far as we are at present aware. They are 
likely to teach us more about the constitution of matter and 
the co-relation of the vital and physica! forces than any sub- 
stances which have been created since the world began. Of 
the three substances, radium is by far the most important. 
It is doubtful whether any substance has been discovered 
in the history of the world of such stupendous interest and 
importance and possessing such puzzling characteristics as 
radium which seems so at variance with well established 
scientific theories as to the constitution of matter. 

Up to the present time the laboratory in France in which 
the radium is prepared, and which is under the control of 
Prof. Currie, has not permitted any radium to be sent out 
with a radioactivity over 7,000, the better grades being re- 
tained for investigations going on at the laboratory. 

I have within a few days, however, received a letter from 
the laboratory stating that shortly radium would be placed 
upon the market at a cost of $6,000 per gram ($2,721,555.90 
per pound.) 

None of the theories which up to the present have been 
advanced satisfactorily accounts for all the phenomena due 
to radium. 

Preparations of radium have been made in a dark room and 
have been kept ther@ for a period of two years, and during 
that time have not lost their luminosity in the slightest de- 
gree. One might almost consider that this substance is mat- 
ter tearing itself into pieces and projecting these pieces with 
from half to the full speed of light, for the particles are evi- 
dently carried through all matter. The walls of the room 
and the clothes of those who are present are at the moment 
all radioactive, due to the presence of radium in the room. 
This and other phenomena of radium cause one to naturally 
hark back to the Newtonian corpuscular theory of light. 


Strange Islands Brought Nearer to Civilization by Cable ,,. 


and Wireless Telegraphy 


The rocky, storm beaten mysterious 


Prof. Currie told me that he was frequently forced to de- 
lay his tests for a period of three or four hours by reason 
of the fact that he had been exposed to some radium and his 
clothes had become so radioactive as to prevent his going 
near his instruments. 


By wrapping a little cotton around one of these tubes and 
holding it in the dark you will find that the entire mass is 
brilliantly phosphorescent. This is not due to the mere light 
passing through the cotton, but to the fact that the cotton 
itself has become radioactive. 

Elster and Geitel have shown that if a wire is placed in the 
atmosphere and charged negatively from a source of current, 
say 500 volts, the wire itself becomes radioactive, and this 
radioactivity can be scraped off, and will affect photograph 
plates, ionize the air, ete. 

It has been demonstrated that the rays emitted from 
radium are composite, and these have been classified as of 
three kinds—first, the Alpha rays, which are only feebly 
penetrating, and which, therefore, are easily absorbed by thin 
layers of matter; second, the Beta rays, which are negatively 
charged electric particles, or electrons moving with a high 
velocity, and which are in all respects like ordinary Crookes 
rays; and, third, the Gamma rays, which are not deflected 
by magnetic action and yet which are of a highly penetra- 
tive character, like the Roentgen or X rays. This is the 
classification made by Prof. Rutherford of Montreal. Prof. 
reorge F. Barker of Philadelphia says that the rays from 
polonium appear to consist entirely of Alpha rays, those from 
uranium to censist entirely of Beta rays, and those from 
radium and thorium to consist of all three. 


The X rays are the rays with greatest penetrative quality 
and may produce an effect in the air even a meter or more 
distant. These rays are not at all influenced by the magnet. 
None of the rays from radium can be reflected, refracted, or 
polarized, showing that they are not mere light waves. The 
rays from radium produce many interesting chemical effects. 


An excellent sample of wrapping pa- 
r made from pine shavings and other 
saw mill refuse is contained in a recent 


Farallone islands, so long isolated from 
the world, are to be connected with the 
San Francisco and the mainland by 
means of wireless telegraphy and a cable. 
Already the cable has been laid, but it is 
not yet in working order, awaiting the 
establishment of a station. The wire- 
less telegraph station is to be located at 
or near the light-house, which is just be- 
yond the natural tunnel in the great 
rock shown in the picture. 

The Farallone Islands, although but 
twenty-seven miles from San Francisco, 
have heretofore been regarded almost as 
a distant continent. Many stories are 
told of strange unearthly happenings 
there. Besides the light keeper, who 
may not see a human face for six 
months, the principal inhabitants of the 
islands are sea gulls. These swarm in 
countless thousands about the sharp and 
rugged rocks. The beach is literally 
strewn with their eggs during the breed- 
ing season and boat loads of them are 
often gathered and sent to San Fran- 


Farallone Islands, in Pacific 


PAPER FROM SAW MILL REFUSE. 


cisco where they are eaten as_ food, 
though not relished by many because of 
their strong taste. The islands are ex- 
posed to the full fury of the western 
ocean and even the hardened rocks are 


scarred with the lashing of the waves 
during the terrific gales. The light-house 
is a first order one and is regarded as 
one of the most important on the Pacific 
coast. 


issue of Dixie. The paper was made 
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PATENT HEN’S NEST. 


Eggs Drop Into Revolving Pockets Out of 
Harm’s Way 


A patent hen’s nest with automatic 
movable pockets for receiving the eggs 
is the latest device to prevent the eggs 
from being eaten by the hens, de- 


= 


CUPS REVOLVE UNDER NEST. 


vyoured by rats or stolen by _per- 
sons. The pockets are arranged under- 
neath the nest and are revolved round 
by a rotary mechanism which presents 
each of the pockets in turn beneath the 
opening in the bottom of the nest to 
receive the egg. The pocket remains 
stationary until the egg is laid. In the 
egge’s fall into the pocket it touches a 
spring which causes the circle of pock- 
@ts to revolve presenting the next pocket 
to receive the egg and so on. The pock- 
ets and operating mechanism are con- 
cealed from view and there is nothing 
to indicate to the unsuspicious hen that 
the nest differs from the ordinary kind. 


REMARKABLE WATER WORKS IN 
AUSTRALIA. 


Cost $15,000,000—--Supplies Only 50,000 People 


In proportion to the number of people 
served the most costly water works in 
the world has just been finished at the 
gold fields in the Kalgoorie district, Aus- 
tralia. Away back in the mountains, 328 
miles away, is gathered the clear, sweet 
waters, and conducted across deserts and 
salt lakes, over hills, and through deep 
valleys, it at last finds its way to the 
thirsty gold fields where the only water 
the earth yields is salt and poisonous. 
Heretofore the people have had to de- 
pend on what water could be caught 
during occasional showers, but there was 
always the impending danger of a water 
famine and it was ever used very spar- 
ingly. The pipe line now laid is 30 
inches in diameter, and will afford an 
ample supply for the 50,000 people in 
the mines. A remarkable problem in 
the work was to raise the water 2,700 
feet during its journey. This is accom- 
plished by eight pumping stations which 
alone cost $1,500,000. In the mountains 
great reservoirs have been built seven 
miles long. The gold fields are said to 
be the richest in the world. 


A well caved in on Henry Streitz, at 
La Crosse, Wis., recently. A bystander 
observing the pending accident, threw to 
Streitz a line of hose. Through this the 
man breathed until the tons of sand were 
removed and he escaped uninjured. 
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Smallest Freight Cars in the World 


Run on Single Rail--Haul*Heavy Loads and Are Operated 
by One Man 


The smallest freight cars in the world 
for actual railway traffic are manufac- 
tured in Lowell, Mass., and are now be- 
ing used on many railroads in the erst. 
They are operated by one man power 
and are run on one rail. Some have but 
one wheel; some have two arranged tan- 
dem style. When a train approaches the 
little cars can be quickly switched off 
the track and run on the ground until 
the train has passed. Some of them are 
made in wheelbarrow fashion and are 
called track barrows. The little devices 
have proven great labor savers in rail- 
way construction and similar usage. The 
two-wheel cars are cailed “pony” cars. 
They weigh just 100 pounds each. They 
are used for carrying tools, ties, poles, 
signal rods, lumber, stones, ete. They 
are exceedingly convenient where mate- 
rials of this kind have to he moved short 
distances while work is in progress. The 
frame is iron faced. A heavy load on 
one of the cars can be easily pushed 
by one man. 

The one-wheel car is called a_ timber 


Timber Track Truck 


track truck. It is a dolly for handling 
heavy bridge timber or similar material. 
The roller is grooved to run on one rail 


Pony Car 


but is equally serviceable on plank, or 
when turned bottom up for running tim- 
ber over the roller. The trackbarrow is 
a wheelbarrow with a  double-flanged 
wheel for running on the rail, the wheel 


Loaded Pony Car 
being skewed enough to enable the per- 
son handling the barrow to walk aside 
the rail instead of astride. 


The Track Barrow 
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ENERGY IN EVERY ELEMENT. 


Possibility of Finding a One and Ultimate in 
all Matter 


Reducing all the elements of matter 
to a one and ultimate, is posible by find 
ing that each and every element is resolv 
able into a single form of energy, de- 
clared Sir William Crookes in a recent 
talk before the International Chemica] 
congress at Berlin. The subject was 
“Modern Views on Matters—the Realiza- 
tion of a Dream.” Sir William cited th» 
utterances of Sir Humphrey Davy and 
Faraday as anticipating the possibility 
of reducing the elements to simpler bases 
and sketched the significance of the 
Roentgen rays, and the experiments of 
the Curries, the discoveries of radium, 
and others. He said: 

“All these observations find internal 
connection in the discovery of radium, 
which is probably the basis of the 
coarser chemical elements here. Prob- 
ably masses of molecules dissolve them- 
selves into the ether waves of the uni- 
verse or into electrical energy. Thus we 
stand on the border line where matter 
and forces pass into each other. In this 
border land lie the greatest scientific 
problems of the future. Here lie the 
final realities, wide reaching and mar- 
velous. 

“The nineteenh century saw the birth 
of new views regarding the nature of 
atoms, electricity, and ether. While our 
views about the composition of matter 
are generally satisfactory today, will 
that be the case at the end of the twen- 
tieth century? 

“Do we not again see that our investi- 
gations have only a temporary value? 
Will we be content to see matter dis- 
solving into a multitude of revolving 
electrodes? 

“Such a mysterious dissolution of 
atoms appears to be universal. It oe- 
curs when a particular piece is rubbed 
with silk. It is present in sunshine, in 
a rain drop, in lightning, in a flame, in 
a water fall, and in the roaring sea. 

“Although the whole range of human 
experience is too short to form a paral- 
lax whereby we can foretell the disap- 
pearance of matter, nevertheless it is 
posible that formless nebule will prevail 
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History of The Reed Organ--Part 1. 


How Harmonium Acquired the Name of Organ--The Old 
Time Melodeon 


sy Henry Lowell Mason, Contributor to the Presto. 


again when the hourglass of eternity has 
run out.” 

It was not until 1840 that an instru- 
ment of real importance embodying the 
free reed was produced and that was the 
Harmonium, invented by Alexander De- 
baine in Paris. 

Debaine produced tones of superb tim- 
bre or quality by modifying the reed 
chambers, and he contrived to operate 


Harmonium—of French Origio 
the various registers, or sts of reeds, 
from one key-board. He secured letters- 
patent for his invention, though unfor- 
tunately he patented too much, for he 
included in his claim the name Harmon- 
ium, thus debarring other makers of 
similar instruments from using this 


Melodeon Poi table 


name, and as a result they borrowed the 
name of the most dignified of all instru- 
ments, “Organ,” thus applying this name 
to a class of instruments which were ‘not 
in reality organs at all. 

Debaine’s invention has served more 
or less as the model of all successive in- 


Organ Melodeon 


struments of the kind. In his Harmon- 
ium the bellows were on the force sys- 
tem, so-called. 

Reed instruments with key-boards 
were first constructed in the United 


States about the year 1818, and from al- 
most the first they were and have been 
to the present time made with the ex- 
haust bellows, though different makers 
have from time to time put upon the 
market Harmoniums with the force sys- 
tem (notable among these is the Vocal- 
ion), though the exhaust system still 
remains the popular one in this country. 
The first instrument to command gen- 
eral attention was the Melodeon, a free 
reed wind instrument with key-board. 
Melodeons were at first made with the 
force system of bellows, similar to Har- 
moniums, but after a short time the ex- 
haust system was adopted. Melodeons 
were at first made on the Harmonium 
system, but in 1846 one J. Carhart took 
out a patent for a single suction or ex- 
haust bellows, and he was the first to 
apply this system to the Melodeon. 
Among the pioneer and largest manu- 
facturers of Melodeons up to 1850 was 
the George A. Prince Co. of Buffalo. 
This company introduced from time to 
time advances in construction, and 
among them was an instrument called 
the New Organ Melodeon. This instru- 
ment had two banks of keys, four sets 
of reeds, and one independent pedal set 


Melodeon -Piano Style 


of one and one-half octaves. Uowever, 
it still had one bellows and fundamen- 
tally it was but a slight advance over the 
Melodeon. 


MIXING PUTTY. 


In mixing putty so that it will sand- 
paper easily and smoothly, white lead 
should be used, together with coach 
japan and a very little varnish. It can 
be thinned by the use of turpentine, says 
the Carriage Monthly, to the consistency 
required. If too much varnish is used, 
the putty will be tough, and will glaze 
under the sandpaper. For general use 
the addition of one-third whiting to two- 
thirds dry white lead will cause the 
putty to dry harder than white lead 
alone will do. When a putty is wanted 
for filling up nail holes or to cover up 
screw heads, if the job is to be finished 
in the natural color of the wood, the 
lead can be stained with a little sienna 
or yellow, or raw umber and yellow, or 
burnt umber, to match the color of the 
wood. Little putty should be used on 
natural wood jobs, however, and if it 
is used at all it should be painted and 
grained like the iron work, so as to 
match the wood as closely as possible. 
Grained leather is suitable for covering 
dashes and fenders on jobs finished in 
natural wood. 
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HOW TO MAKE A WINDMILL TURN A 
CHURN. 


Hoard’s Dairyman tells how to make a 


windmill do the churning. The machine 
is simple and can be made from cast-off 

: parts to be found on nearly every farm. 
lf Take an old mower drive wheel and 
break all of the rim off and all of tle 


H spokes but one, as A. Remove the other 
drive wheel and put A back on its shaft 
B with the clogs in drive wheel hub 
Now make some bearings for the sha‘t 
B, on well platform, so point H comes as 
near in direct line with the pumping rod 
as possible. Connect point H with pum)p- 
ing rod, so that when the rod - 
goes up, it will raise H, turning 
the shaft B by means of the clogs 
in drive wheel hub. and the 
pump rod descends H will descend with 
it and the cogs will take a new hold and 
you can get about one-quarter turn of 


we) 


shaft B for each stroke of pump. Now 
put the sprocket wheel C on B, keying it 
fast; run a sprocket chain from C to 
pinion D on shaft K and heavy balance 
wheel F, keyed to shaft K-D, should 
make 8 to 12 revolutions to 1 of C. The 
thing should work like this: As the 
pump rod goes up it gives one-quarter 
of a revolution to C, if C is eight times 
as big as D. F will turn twice around, 
while the pump rod goes up, and F 
should make nearly two more revolu- 
tions by its own momentum, while the 
pump rod is coming down. So for each 
up and down stroke of the pump rod 
you get four revolutions of F. Now put 
a belt whee! on K and connect with 


= 


churn, and if you have got a fair breeze 
and a good steel windmill the churn will 
go all right. Cog wheels will work just 
as well as a sprocket chain. 
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TRANSPORTATION IN CUBA. 


Donkey Trains Giving Way to Engines and 
Pas enger Coaches Under American Control 


New railroads being built by Ameri- 
cans are working wonderful changes in 
Cuba. 
succeeding the 


the methods of transporation in 
The passenger train is 


Cubai Chil¢er 


pack train, which used to supply the 
needs of hauling families and their pos- 
sessions from one part of the island to 


another. The father and mother would 
ride on a donkey ahead and lead the 
donkey bearing their children. The pri- 


vate family conveyance for transporting 
the children consisted of a donkey, 
equipped with balanced seats hung 
Such an equipment is 


across his back. 


shown in the accompanying illustration. 
The American Tourists’ 
which conducts thousands of Americans 


to the tropics every year is displaying 


Association, 


great) enterprise in collecting views of 
these passing Cuban scenes that an accu- 
rate record of them may be preserved for 
future reference, 


DRAFT INDUCER. 


A casing which is interposed between 
the wall and the firebars of an inclined 


grite to inerease the draft forms the 
subject of a recently issued 
German patent. The casing 


comprises frame 
made in two sections, and se 
enred to the walls by lugs in 
manner that the part 


nenrer the inelined firebars is 
easily 


preferably 


such a 


replaceable rhe frame 
holds the downwardly extended 
plates connected together by 
hridve-pieces and the upper sur 
faces of the frame and the 


on Journey 


plates slope down from the walls to the 
firebars to keep the fuel in the middle 
as it slides down the grate. 


FOUR DAYS TO CROSS OCEAN. 


Turbine Steamship May Solve Problem of 
Swift Ocean Traffic 


The business man’s dream of four days 
across the Atlantic may be realized 
through the turbine steamship. <A line 
equipped with such boats is now being 
pro'ected by Sir Christopher Furness, the 
noted English ship and marine engine 
builder. One vessel equipped with tur- 
bine engines has already been ordered. 
Its practicability for trans-Atlantic trade 
is to be tested thoroughly 

“Professor,” said the bad young man 
of the class, “the scientists tell us the 
anthracite supply of the world will be 
completely exhausted in a little over 60 
years. What are we to do for fuel 
then?” “My friend,” replied the vener- 
able man, “by that time in all proba- 
bility you will have gone where the fuel 
supply is inexhaustible.” 
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POPULAR 


EASY ELECTRICAL EXPERIMENTS 


By L. P. DICKINSON 


MECHANICS 


HOW TO MAKE A LARGE INDUCTION COIL. 


While the induction coil to be described in the following 
chapters would not be classed as a large coil by many manu- 
facturers, yet it is much more powerful than the amateur 
ordinarily meets with. It is capable of furnishing a spark 
four inches in length, representing an electromotive force of 
something like 160,000 volts. Such a coil will excite an X-ray 
tube quite well, and will operate satisfactorily in wireless 
telegraph work also. 

It is assumed that the reader is already familiar with the 
essential parts of an induction coil. As is well known, such 
a coil consists of a primary, surrounding an iron core, and a 
secondary coil surrounding both the primary and the core, 


but securely insulated from both. In our coil, the principal 
difficulty will be to properly insulate the secondary coil, 
against the high voltage generated within itself. . 

To make the primary coil, we shall need first, a smooth, 
firm core composed of a bundle of soft iron wires, 12% inches 
long and % inch in diameter. The separate wires composing 


ORIGIN OF THE WORD “STATEROOM.” 


Congressman Aldrich of Alabama Tells En- 


tertainingly of How it Started. ; 
longing to each 


By Congressman Aldrich of Alabam 


BRANDING SCENE ON THE MONTANA 
RANGES. 


In order to recognize the 
man 


this bundle should be about No, 20 B. & S. gauge, and 
should be very soft and straight. Fit tightly to the ends of 
this bundle two wooden ends, made by turning from maple 
or other tough wood, two thimbles of the shape shown at A 
and B in Fig. 1. Each end-piece is 1 inch in length, %-inch 
in external diameter, and %-inch in internal diameter. They 
should slip tightly upon the iron core. As this involves quite 
a stress upon the ends, it may be well to turn two or three 
grooves in the outer surface of each, in which strong bind- 
ing strings may be wound, to prevent splitting. 

Now cover the central portion of the core with a layer of 
paper, fastened on with shellac. Then wind in this space 
two layers of No. 16 double cotton covered magnet wire. 
This will make a primary coil whose external diameter is 
*,-inch, and whose length is 12% inches. 

Secure from a stationer, one of the ordinary tubes used for 
sending pictures through the mail. This tube should be 14 
inches in externa! diameter, and of the same length as the 
core. We wish to secure the primary coil, with its core, in 
the center of the pasteboard tube, and there to fill the inter- 
vening space with an insulating mixture. Accordingly the 
tube should be closed at one end by a piece of heavy paste- 
board glued in place, and then held in a vertical position, 
with the closed end downward. 

Carefully insert the primary coil into the center of the 
tube, while vertical, and then pour into the tube, a mixture 
made up of melting 4 pounds of rosin with 1 pound of bees- 
wax. This mixture should be poured in hot, and the tubo 
left undisturbed until it is cold. However, when the mix- 
ture cools it contracts, and as fast as it contracts mor mix- 
ture must be poured in so as to keep the tube full. When 
these operations are complete, we shal! have a primary coil 
completely encased in a layer of wax, except at the ends, the 
whole being encased in a pasteboard tube. The latter should 
be given a thorough coat of shellac, and set aside to dry. A 
section of the finished primary is shown in the lower part of 
Fig. 1. The ends of the coil should project from one end for 
a distance of about six inches. 

In our next chapter we shall describe how to make the 
secondary of our coil. 


ing cattle on the great ranges of Mon- 
tana it is necessary,to brand a mark 
upon the flank of each. This cut, which 
is loaned by the Lewistown Argus, shows 
the operation. 


cattle be- 
or company feed- 


There is probably not one person in a 
thousand who knows how the name 
stateroom, now so common, originated. 
This is the way it happened. Down in 
Louisiana is the thriving city of Shreve- 
port. The man after whom the city was 
named was old Capt. Shreve, who used 
to run some of the finest craft that ever 
carried the traveling public up and down 
the Mississippi river. 

Capt. Shreve was a progressive sort 
of fellow and he believed in giving the 
passengers the best possible appoint- 
ments, and his boats were the most lux- 
urious that were ever piloted on the fa- 
mous water thoroughfare. There used 
to be ordinary bunks on the line, the 
erudest kind of berths. Shreve made up 
his mind that something better was de- 
manded and the more luxurious that 
night travel was made the more traffic 
there would be on his lines. So he had 
a number of rooms built on his boat for 
night travelers. 

Then the idea suggested itself to him 
that instead of numbering the rooms he 
would give each of them a name. This 

vas done forthwith. He was a patri- 
otic soul and he named the rooms after 
the great commonwealths through which 
the father of waters traveled. There, 
for instance, was the Mississippi room, 
the Alabama room, the Louisiana room, 
the Missouri recom and so on down the 
list of states. In hooking these names for 
passengers he called them “staterooms,” 
hence the now universal expression. 


Cowboys Branding Cattle 
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POPULAR MECHANICS 2 


Europe’s Endless Chain Excavators 


Not as Convenient as the American Steam Shovel, but They Have, Big Capacities 


In Germany and other European 
countries excavating is done by an 
endless chain machine, this being 
considered superior to our method 
of digging with the steam shovel 
or dipper excavators. The Ameri- 
“an steam shovel is lighter and can 
handle larger rocks and _ other 
rough material and larger cars May 
be used in carrying the excavated 
material away. The European end- 
less chains, however, are said to 
have a greater capacity and can 
accomplish much more in a day’s 
work. 

The Railway Review in discus- 
sing the relative merits of the two 
styles of excavators, says: The 
endless chain machines are heavier 
and usually require larger track 
facilities, while these in which the 
cars pass through a tunnel in the 
machine must utilize smaller cars, 
although large ones may be em- 
ployed where the material passes 
over the machine to the cars. It is 
claimed for the large foreign end- 
less chain machines that they may 
be operated from the track on 
the bank and water in the exca- 
vation offers no obstruction to 
the working of the machine. 


Smulder’s Endless Chain Cana] Excavator 


Ozone to Purify Chicago Water 
German Method to be Tried in the Western Metropolis 


With Hopes of Success 


The process of sterilizing water by 
impregnating it with ozone, as is done in 
Wiesbaden and Paderborn, Germany, is 
to be tried in Chicago. The process con- 
sists in subjecting air to powerful elec- 
tric currents, which “burn” the oxygen, 
thus producing ozone. The water is then 
impregnated witk ozonified air, with the 
results that all the harmful germs in it 
are destroyed. 

Hugo Jone, chemist and analyist at the 


Chicago municipal laboratories, says: 
“The system has passed its experimental 
stage. The germs of typhoid fever, Asi- 
atic cholera, and dysentery are killed by 
ozone without fail. This is not always 
the case in filtration through sand or 
even through charcoal. By the introduc- 
tion of ozone the problem of sterilizing, 
purifying and revivifying water easily 
and completely without danger of mak- 
ing the water harmful has been solved.” 


English Excavator at Work on the Panama Cana! 


City Engineer Ericson says: “There is 
no question of the efficiency of the ozone 
process in the purification of water. 
Heretofore, however, although its effects 
have been recognized by all, its expense 
has been great, practically prohibitive, 
except with small quantities of water. 
There is an immense amount of water to 
be treated in Chicago, 400,000,000 million 
gallons a day, and the process must be 
rapid. If the German chemists have se- 
cured a process of ozonizing water that 
is both inexpensive and quick, they have 
solved the problem of a pure water sup- 
ply in large cities.” 
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SHOP 


NOTES 


HOW TO MAKE A HACK SAW 
FRAME. 


The trouble I have had with the hack 


saw frames that have been on the mar- 


ket, was that they were, as a rule, says a 


/ 


actly like the quiet gears, his belief in 
narrative statements receives another 
shock, 

A pair of gears about an inch in diam- 
eter, at 10,000 to 15,000 revolutions per 
minute, will sometimes set up a dis- 


| 


Improved Style of Hack Saw Frame 


writer in American Blacksmith, too 
light, and the handle was so small and 
ill shaped that it cramped the hand, and 
as it became painful one lost control of 
the saw and made a mistroke which re- 
sulted in a broken saw. Therefore I 
took a piece of tire steel, 1x3-16 inches, 
bent it into shape as shown in the cut, 
searfed and turned the end, B, over a 
piece of round 5-16-inch steel and weld- 
ed the scarf, which for all practical pur- 
poses only requires sticking. The end, 
A, was turned over a square piece in 
the same way, and the hole trued up 
with a square file. The round hole was 
squared only at its front ends so that 
when the thumb nut, C, was turned only 
two turns, the square part of the saw 
holder could be turned in other direc- 
tions. The saw holder at the other end 
of the saw was left longer, so the end 
of it would strike the piece being sawed 
and not the thumb where it usually 
strikes at E. The handle was a chisel 
handle, 1% inches at its largest part, the 
shank being welded to the frame as 
shown and bent down until the natural 
center of the hand was in line with the 
saw blade. Otherwise the frame could 
be made in the manner hack saws usu- 
ally are. If made of spring steel the 
frame might be made lighter. but I 
find the extra weight an advantage 
rather than a_ fault, and I find the 
frame being made 4% inches from the 
saw a_ still greater advantage. The 
handle may seem out of shape when the 
saw is turned to the side, but it is not 
more so than those now in use, and its 
much greater convenience when used 
where nearly all the sawing is done is 
too great for it to signify. 


NOISY GEAR WHEELS. 


The difference between noisy gears and 
quiet gears is often so slight that an 
expert cannot decide, by mere inspection, 
to which class a given paid of gears be- 
longs. Both kinds are not infrequently 
produced in the same lot, apparently 
under the same conditions. This is dis- 
quieting, and may lead to misunderstand- 
ings. The inspector has heard so many 
explanations as to how the bad work 
came about that he has become skeptical, 
and when he is told that the noisy gears 
were turned, cut and fitted to place ex- 


tressing noise, approaching the shriek of 
a small steam whistle, which may come 
from motion of the air and not from 
faults of constructions. And so a con 
structor of gears has a peculiar anxiety- 
he is not at all concerned as to th 
geometrical movements of his gearing se 
long as it will keep quiet. He has vari- 
ous devices, other than the correct shap 
ing of the teeth, with which he hopes to 
avoid disagreeable sounds; if he has light 
power to transmit, he may choose a fine 
pitch for the teeth; he may make his 
gears of brass, sometimes of rawhide, 
and again of compressed paper. 


FINDING THE CENTER OF A SHAFT. 


The sketch shows a simple method of 
finding the center, or rather the height 
of the center, of a large shaft without 
turning it half way around, as is usually 
done, says a writer in the American 
Machinist. Apply the combination square 
to the side of the shaft, as shown, and 
bring both ends of the blade, A and B, 
to the same height by the surface gauge 
and this will be the height of the cen- 
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FINDING THE CENTER OF A SHAFT. 


ter. This method can be used when the 
shaft is over the lathe centers if a 
parallel piece or other level support is 
provided for the surface gauge. I have 
found it convenient to have a scratch on 
the tailstock spindle and also on the 
front of the headstock just the height 
of the center. 


TO REMOVE THE RUST. 


Rust on steel may be removed thus: 
Cover the steel with sweet oil, rub it in 
well and let it stand for 48 hours. Then 
rub the steel with unslaked lime finely 
powdered, till all the marks have disap- 
peared. 


HANDLING OF HIGH-TENSION CON- 
DUCTORS. 


The method of bringing high-tension 
conductors into buildings, according to 
The Electrical Review, depends upon the 
voltage of the transmission circuit, the 
climate in which the plant is operated, 
the size of the high-tension conductor, 
the kind and height of building used, and 
the conditions of approach to the build- 
ing and the location of the apparatus in 
the building to which the high-tension 
line is connected. The requirements to 
be met are the maintenance of proper in- 
sulation of the circuit, the prevention of 
the entrance of rain, snow, cold air and 
dust, the proper mechanical fastening of 
the line wire, and the reliability and sim- 
plicity of construction. 

In general, wires are best brought 
through the walls of the building. The 
simplest form of construction consists 
merely of an opening in the wall suffi- 
ciently large to allow the proper air in- 
sulation between the wire and the wall, 
this opening being suitably protected 
from rain either by means of a large pipe 
set in the wall, sloping outward, or by a 
sufficient extension of the roof above, or 
both. The requirements of this form of 
construction are that the wire be a suffi- 
cient distance from the pipe, so thag 
there will be no possibility of striking 
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Showing Method of Handling Conductor 


across under any conditions. The pipe 
should always be considered as “ground,” 
regardless of the construction of the 
building. 

The insulating tube should slope out- 


point should be provided on the wire 
just outside the end of the tube. The in- 
sulation slab holding the tube should be 
large enough to prevent actual break- 
down even though the tube is broken. 
Both tube and slab should be fireproof 
material. This form of construction has 
been successfully used for potentials as 
high as 50,000 to 60,000 volts. The tower 
construction might be necessary where 
the building is low but the same problein 
is presented as in going through the wall. 
Boring the wires through the roof is pos- 
sible but requires great precautions. No 
combustible material should be used near 
the live wire even when separated by 
insulating material. 
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HOW TO MAKE A CHEAP STUFFING 
BOX. 


It frequently happens that it is ne- 
cessary to rig up a force pump tempo- 
rarily, or sometimes permanently, upon 
the farm, in the country grist mill or 
siw mill, or in the molasses factory, 
says the American Thresherman. Very 
often a common pump cylinder’ with 
piping and rods is at hand. But where 
it is desirable to force the water above 
the point of delivery a stuffing box of 
some sort is necessary. These are not 
generally carried in stock by most hard- 
ware stores and are usually more or less 
expensive. But a_ stuffing box which 
will answer any ordinary purpose can 
easily be constructed with no other ma- 
terials than a pipe coupling, a pipe plug 
of corresponding size and two washers 
of such a diameter that they will slip 
easily inside of the coupling, but will not 
zo inside of the pipe itself. The hole in 
the center of the washers should be oi 
such a size as to permit their free pas- 
sage over the pump rod, but no larger. 
A hole must be drilled through the pipe 
plug of the same diameter as the holes 
in the washers and it must be exactly 
in the center, or as near the center as 
possible. If there is any difference in 
the lengths of the pipe couplings at 
hand it is better to secure one of good 
length, as the stuffing box will then 
contain a larger amount of packing. 
This reduces the liability of leakage. 
After the coupling has been screwed to 
the end of the pip». first the two wes: 
ers and then the plug should be slipped 
over the pump rod. The packing is in- 
serted between the two washers and ad- 
justed by screwing down the plug with 
a wrench. It is not absolutely necessary 
to use the upper washer at all. Pipe 
plugs are usually made with the thread- 
ed part tapered in order to more suc- 
cessfully fulfill the purpose for which 
they were originally intended. It is evi- 
dent that this is an objectionable feature 
when they are to be used for stuffing 
box glands, as the packing can be tight- 
ened but little before the plug will be- 
come tightly screwed into the coupling. 
This undesirable state of affairs can 
largely be overcome by taking a socket 
wrench and screwing the pipe plug near- 
ly or quite through a pipe die of the 
same size. This will make the plug of 
the same diameter throughout its length, 
and on account of fitting more loosely 
in the coupling give a wider range of 
adjustment to the packing. It is not 
necessary that the stuffing box should 
be of the same pipe size as the delivery 
pipe. For instance. if the delivery is 
1% inches, the stuffing box can be re 
duced to 1 inch and will answer the pur- 
pose just the same, although it is not ad- 
visable to make it too small. One inch 
is a good size for pump rods of the usual 
diameter. A pipe bushing or even a nip- 
ple can be used for a gland in the place 
of a plug, although in this case the use 
of the upper washer cannot be dispensed 
with; but the plug is preferable if 
properly drilled, because it acts as a sort 
of guide to the rod in case of any side 
strain, and thus lengthens the life of the 
packing. 
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Do you want to know how to earn a 
full set of castings for building a one- 
horsepower gasoline engine? Is_ so, 
write to Popular Mechanics. 
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A RIVETING AND CUPPING HAMMER. 


An English contributor to the American 
Machinist writes: “In passing through 
a sheet metal workers’ shop I observed a 
workman riveting hinges on kettle lids 
very smartly by the aid of a light ham- 
mer, as shown in the cut. After passing 
the lid and hinge over the rivet, previous- 


*__ Rivetting Peen 
Cupping Peen American Machinict 


A RIVETING AND CUPPING HAMMER 


ly placed head down on a cupped anvil, 
a few blows with the slightly rounded 
peen, followed by a rather heavier blow 
with the cupped peen, produced a neat 
cup head finish.” 

This particular trade is extremely sen- 
sitive as to the publicaion of trade se- 
crets, and the tool will doubtless be new 
to many of our readers. 

— 
LUBRICATOR FOR FEEDING SOAP 
SUDS TO COMPRESSORS. 


Compressed Air, that authority on the 
subject from which it takes its name. 
tells how to use soap suds for Jubrica- 
tion where oil fails. In compressing air 
to 90 and 100 pounds gauge pressure 
with a single stage air compressor, the 
temperature of the air after compres 
sion frequently reaches 450 degrees t 
500 degrees F. This high temperatur> 
results in more or less carbon being d>- 
posited on the discharge valves and pas 


Pp 


a cylinder provided with piston inlet 
valve, and will, no doubt, be of interest 
to engineers who are using machines of 
this kind, who have experienced — the 
trouble referred to above. The device 
consists of a small galvanized iron water 
tank (A) about 7 inches long, 6 inches 
wide and 12 inches deep. Inside of this 
tank is a smaller one (B), which is sol 
dered to the large tank, and the bottom 
of which is about 2 inches above the 
bottom of the large tank. In the bottom 
of the small tank are a number of holes 
kK-inch in diameter, shown at (C) 
Soft brown soap (cut up in small pieces) 
is put into tank (B). Water is then fed 
into large tank through a 4-ineh pipe 
(ID) and passes through small holes at 
(C), dissolves some of the soap and 
raises to top of 44-inch pipe (E), through 
which it passes down into inlet of com 
pressor. The water is regulated at (1D), 
the small cock under tank being left 
wide open. Just before shutting down 
compressor the water is turned off at 
(ID) and oil is fed into the small tank 
(B) from cup (G). The compressor is 
then run with oil for half an hour to 
prevent rust. It is important to use soap 
that will sink in water, otherwise small 
chips of soap will float to top of tank 
(B) and pass down through pipe (FE) 
This device is used on an Ingersoll 
Sergeant compressor having a steam cy] 
inder 14 inches in diameter by 18-ineh 
stroke, and when running at 150 ROP. 
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sages, and trouble is often experienced 
in properly lubricating the air cylinder. 

Especially is this the case where com- 
pressors are run at high speed and the 
temperature of intake air exceeds 80 
degrees, or where an inferior grade of 
oil is used. To overcome this trouble, 


soap suds has frequently been used as 
a lubricant instead of oil, with good re- 
sults. 

The illustration shown herewith shows 
a novel way of feeding soap suds into 


M. with air pressure at 90 pounds, the 
water is fed through (D) at about 45 
drops per minute. Soap suds has been 
used in this cylinder for the past four 
years and no trouble whatever experi 
enced in properly lubricating it. The 
engineer reports the walls of eylinder 
in perfect condition. 


Women railway clerks in Russia are 
prohibited by law from _ visiting the 
offices of male superiors. 

The engineers of the army are displac- 
ing the old searchlights of the various 
seacoast batteries with lights of almost 
double power. 

The total single-track railway mileage 
in the United States at the close of the 
last fiscal year, June 30, was 202,471 
miles, an increase during the year of 
5,234 miles. 
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By W. N. Crocker, Superintendent of the Min qua Works of the Colorado Fuel & Lron Co., snd Contributor to temp and Plant 


While the molds are being 
rammed up as described in 
Popular Mechanics last week, 
a gang is busy making up the 
cores, starting with a_ steel 
or cast pipe, well drilled for 
ventilating as a core” bar. 
These bars are turned by 
power or hand, and a_ rope, 
spun from straw or marsh 
hay. by the ingenius ma- 
chines shown in one of 
the accompanying — illustra- 
tions, is closely wound 
from end to end of the 
bar. “Haying”’ four-inch 
core bar is shown in 
the illustration on the oppo- 
site page. The lower illus- 
t tration on this page shows 
ss the process of core making. 

A visitor seeing the great 

amount of rope being used 

for each pipe thinks he 
ought to take an hour off to 
on show the benighted foundry- 
man. some method to avoid 

not appreciat- 

~ ing That nearly everyone con- 
nected with the industry has 
ben laboring for years to do 
away with the use of rope. 
While many core compounds Rope Room 
have been tried, and num- This shows the two rope n ating machines !n which hay is twis'ed into rope wh ch varies into diameter frim one-half inch to 
berless collapsing bars de- one inch, accerding to the size uf core wanted. The drill-press shown in the foreground at the left is used in making repairs for 
; the foundry. 
signed to allow the bars to be withdrawn after casting, 
é none, it seems, so perfectly 
meets the conditions of work 
here that the use of hay has 
been permanently done away 
with in any shop in the 
United States. 

The hay on the bar is held 
in place by a_ strong first 
coat of clay on which, when 
dried, a second coat is 
struck, a core board being 
used to bring the core to its 
proper size. This board also 
tapers the cores at the bot- 
tom, so that they will cen- 
ter in the casting plate when 
placed in the mold. 

In making cores for three- 
and four-inch pipe loose hay 
is used to wrap the core bars 
instead of hay rope. 

When the hot iron is 
poured into the mold the hay 
or hay rope ignites, although 
separated from the iron by 
the clay on the outside of J 
the hay. When the hay or 2 
rope is burned the bar slips 
out easily leaving inside the 
pipe the coat of clay origin- 
ally smeared on the outside 
of the core. After blacking 
the cores are placed in the = 
core ovens and dried. 

In small pipe the inside of 
the socket is often. struck 
upon the body core, although 
a socket core made separate- 
ly, to slip over a_ straight 
body core, is preferred by 
many, as constant depth of 


4 Core Making socket is thus assured. For ; 
By: Round holtow bars are wrapped with straw rope, then coated with a mixture of adobe and ordinary sand. They are then dried large pipe the sockets are 
: and given a second coating of adobe and blacking. hey are again dried in an oven over night for use the next day. made up separately on an 


Through a Modern Pipe Foundry -- Part II 
Core MakKing--Ingenious Methods of Spinning Rope From Straw or Marsh Hay 


iron socket ring which fits in the cast- 
ing, the body core centering in this ring. 

The eighteenth annual report of the 
Department of Inspection of Work- 
shops, Factories and Public Buildings of 
the State of Ohio is an extremely able 
one, containing over 600 pages. J. H. 
Morgan is chief inspector. 


Build a one-horsepower engine this 
summer. Write to Popular Mechanics 
for particulars. 


Automobile Material 1903 


Parts o«« Supplies # No. 8 


Auto Supply 
Catalogue 


is the LARGEST 
in the world. 
1,400 illustra. 
tions. Send 10c. 
to cover postage. 
Dealers free. 

Castings and 
Drawings. & sizes 
of engines. Every 
thing in the auto 
fine. 


Becomes Chief Draftsman 
Through the I. C. S. 


When I enrolled in the Mechanical 
Drawing C ourse I had no previous know]- 
edge of drawing whatever. I com- 
pleted my Course in less than a year, and 
secured a position as assistant drafts- 
man with the Kenedy Valve Works of 
this place. In less than three months 
afterwards, I was promoted to chief of the 
drafting department, with a substantial 
increase insalary. Itis with great pleas- 
ure, therefore, that I recommend the Inter- 
national system of teaching by mail to 
all that are ambitious to advance. 


E. T. DerraTe, Box 3, Coxsackie, N. Y. 


You can qualify in your spare time for a good posi- 
tion in your chosen profession. For full particu- 
lars fill out and send in the coupon TODAY. 


INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Box 872, Scranton, Pa. 


Please send me the free booklet, ‘1001 Stories of Suc- 
cess,"" and explain how 1! can qualify for 


° 
° position marked X below ° 
Mechanicai Draftsman Architect 
Machine Designer Chemist 
Mechanica Engineer Ad Writer 
Electrical Engineer Bookkeeper 
e Electrician Stenographer ° 
_] Dynamo Tender Teacher ° 
Telephone Engineer To Speak French 
° Steam Engineer To Speak German . 
Civil Engineer To Speak Spanish 
° 
Name 
St. & No. 
Ci 
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“Haying’’ a Four-Inch Core Bar 


In making cores for three and four-ioch pipe loose biy instead of hay rope is used to wrap the core bars. This 
shows the north en of the foundry and the edge of the swalier of the two pits whee pipes of from three to six 


inches in diameter are cast 


RAILROADS KILLED 8,588 LAST YEAR. 


More than Were Injured on all the Steamboat 
Lines in the World 


To those who believe it is more dan- 
gerous to travel on water than land, the 
report of the Interstate Commerce Com- 
mission for the past fiscal year will af- 
ford some enlightenment. The total 
number of casualties to persons due to 
railway accidents in the United States 
was 73,250, or more than on the com- 
bined steamship lines of the world. Of 
this appalling list 8,588 persons were 
killed and 64,662 injured. The deaths on 
United States railroads exceeded the 
list of injured on all the steamship lines 
in existence. Of railway employes alone 
in the United States 2,969 were killed 
and 50,524 injured. One out of every 
401 employes was killed and one out of 
every 24 employes was injured. 


TO IMPROVE NEGATIVES AND LAN- 
TERN SLIDES. 


A combined intensification and reduc- 
tion is recommended by Prof. H. Kess- 
ler for the improvement of lantern slides, 
or even negatives which are foggy or 
flat, says the Photo-Beacon. The nega- 
tive or lantern slide, when dry, is 
bleached completely with bichlorid of 
mercury, washed for about a quarter of 
an hour, and then blackened with a so- 
lution formed of sodium  sulphite 50 
grams, metol 5 grams, water 550 eccm., 
until the blackening has penetrated 
through to the glass side. Then wash 
again and reduce with the ordinary 
Howard Farmer’ reducing bath, com- 
posed of hyposulphide of soda and fer- 
ricyanid of potassium, until the picture 
has become clear. Finally wash _ thor- 
oughly. The above blackening solution 
is given in place of the usual sodium sul- 
phite or ammonia, as otherwise the in- 
tensification would entirely disappear in 
the reducer. 


‘Starrett Tools 


are the standard for ac- 
curacy, design, finish and 
workmanship. A neces- 
sity to the mechanic, a 
luxury to the amateur, a 
delight to both. 
176 page Catalogue free 
Ask for Cata'togue No 17 AP. 
THE L.S. STARRETT CO. 
ATHOL, MASS., U.S.A. 


PRICES REDUCED 

DAYS. 
$4.00 Vapor Bath Cabinet $2.25 each 
$5.00 Quaker * 3.50 each 
$10.00 
$1.00 Face & Heed Steam. Attch. 65c 
Quality best. Guaranteed. $2. Book 
Free with all ‘“* Quakers.” 
Write for our New Cata- 
logue, special (0-Day offer. 
Don’t mies it. Your last 
chence. New plan, new 
prices to agents, sales- 

men, managers. Wonder- 
ful sellers. Hustlers getting rich. Plenty territory. 
Wests 97 World Bide.. Ciacinnati, 0. 


ROTARY 
MEASURE 


The fastest all-around meas- 
ure made. Measures curves of 
any kind as easily as straight 
work. Accurate, carried in the 
vest pocket, lastsalifetime. As 
simple asarule. In fact, so 
te anyone can use it. Praised 
by all who know its merits as an 
ideal measure for the factory, of- 
fice or home. Says one: “I would 
not be without it for$0.” Write 
today for free llust’d circular. 


Steckenreiter Mfg. Co. 
102 Lake St., Chicago, Il) 


Special Work 


Models—Experimental Work. 

Hardware Specialties Manufactured to Order. 
Special Machinery or Devices. 

Dies and Stampings. Drop-Forging Dies. 


THE GLOBE MACHINE Cleveland, Ohio 
AND STAMPING CO. Mention this paper. 
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THE ONLY ORIGINAL 


“ALLIER’ 


Whitewashing 


Machine 


Works like magic; wilt do the 
work often men. Just the thing 
for spraying fruit trees, berry 
bushes, vines, plants, shrubs, ete., 
Agentsearn big money. We pay 
well for a part of the time of 
reliable men. Now is the best 
time of year, 


MANUFACTURED 
SOLELY BY 


Chas. L. Bastian 
Mfg. Co. 


BRASS FOUNDERS AND FINISHERS 


76-82 ILLINOIS STREET, CHICAGO 
Estimates furnished on BRASS CASTINGS ef every 
description Mention Pepular Mechanics 


BIG PAYING BUSINESS Women: 5 


Write for names of hundreds of delighted ty 
customers. Make #80 to 650 


silver, nickle and metal 
lating on watch hes, Jewelry, Tableware. 
Bicycles, all metal goods. Heavy plate. No ex- 
rience, qe uickly learned. Enormous demand. 
toys or humbug. Outfits thi 
Let us atart We u FRE 
ite today H. GRAY & einen NATI, 


” Foot and 
Star” 
Automatic 

c= Lathes 


POR FINE, ACCURATE WORE 
’ Send for Catalogue B. 


Senece Palin NY, USA 


Great Discovery, Ex- 


IAMBES| GEM.--- 


mond. Costs but one-tenth. cy and cut it has 
ao equal. gold. Tarite cata- 
logue. ROWER Dept. X, 358 Dearborn St., Chicago, Ill. 


: 10 VOLT, 1-8 H. P. 
Battery Motors 
$5 00 EACH 
WALSH'S SONS @ COMPANY 
250 Washington St., Newark, N. J. 


YPEWRITERS 


he “tendard Macnines Sold or Rented Any 
Where at Half Menufacturers Prices. shi pped 
with riviieve of Sena fur cata’g 
Typewriter Emporium, 196 Lx Salle St Chicago 


CYRUS W. RICE 
PATENT LAWYER 
Proupt and Careful Attention to So iciting Patents 
1211 Ashland Block, CHICAGO 
Bank References. Branch Offices: Washington, D. C, 


Washington Ore- 

HEAP. gon, Colorado. We secure re- 
duced rates on household goods of intending settlers to 

the above states. Write for rates. Map of California FREE. 


TRANS- CONTINENTAL FREIGHT C0.,329'4 Dearborn st., Chicago 


Write for our “Special Propo- 

PATENTS sition.” We procure allow- 

ance of PATENT or CHARGE 

NOTHING for our services. 20 years’ experience. 
C. ¢ PHERD, ent Attorney, 

air F 3 ., N. W., Washington, D.C., Dept. X. 


MAN’S A FOOL. 


As a rule, 
Man's a foot! 
When it’s hot 
He wants it cool. 
When it’s cool 
He wants it hot 
Ne’er content with 
What he’s got, 
Always wanting 
What is not 
I maintain that 
As a rule, 
Man’s a fool. 


A CEMENT FOR MARBLE. 


Anyone having occasion to mend a 
broken switchboard panel, or otherwise 
join two pieces of marble, will be inter- 
ested to know of a cement suitable for 
the purpose, says Steam Engineering. 
According to a German exchange, the 
cement should be prepared and used as 
follows: Mix intimately four parts of 
gypsum and one part of finely powdered 
gum arabic; then with a cold solution of 
borax make into a mortar-like mass. 
Smear on each face of the parts to be 
joined, and fasten the bits of marble to- 
rether. In the course of a few days 
the cement becomes very hard and holds 
very tightly. To get the best results the 
object mended with the cement should 
be left entirely quiet for several days, 
not touching or moving it. In mending 
colored marbles the cement may be given 
the hue of the marble by adding the 
color to the borax solution. 


OX CART 200 YEARS OLD. 


An old ox-cart used in Louisiana more 
than 200 years ago, is shown in the il- 


CART 200 YEARS OLD. 


lustration. It is to form part of the 
transportation exhibit at the St. Louis 
world’s fair. 


A USEFUL ALLOY. 


To make an alloy which expands in 
cooling, melt together 9 pounds of lead, 
2 pounds of antimony and 1 pound of 
bismuth. This alloy may be used in 
fashioning foundation bolts for machin- 
ery into foundation stones. Collars, or 
heads, are left on the bolts, and after a 
hole is drilled in the stone a couple of 
short, small holes are drilled at an angle 
to the big hole. When the metal is 
poured it will flow around the bolts and 
also into these small holes, and it is 
nearly impossible for the bolt to pull 
out. In drilling holes into stone the 
water used should be dried out by the 
use of red hot irons before the melted 
metal is poured in, in order to prevent 
accident by the blowing out of the metal 
and burning the hands and face of the 
workman. 


CHANNELLENE 
GRAPHITE OILS 


Engineers write us, it 
will pay you. 


3iq SOAPS MON 


MONARCH MFG. CO. 


COUNCIL BLUFFS, IA. 
TOLEDu, OHIO 


Machine Cut Wood Gear Patterns to Order 


We can make your gears better 
and deliver them quicker than you 
can in your own shop. 


SPUR, BEVEL OR SPIRAL 


Wood Pattern Work in all its 
branches, Write 


CHICAGO PATTERN WORKS, Chicago, 


THE 
FOUR-TRACK 
NEWS 


An Illustrated Magazine 
of Travel and Education 
MORE THAN 100 PAGES MONTHLY 


Every issue of the magazine is beau'ifully il- 
lustrated and contains « ne hundred and twenty 
or more pages, each one of which is of human 
interest. 

The scope and character of the magazine is in- 
dicated by each month’s Table of Conteuts 
which includes a dozen articles upon the Places, 
Peoples, and Objects of wall countries, with 
Nature-Studies, and other articles upon topics of 
general value and interest. 

SINGLE COPIES 5 CENTS, or 50 CENTS A YEAR 
Can be had of newsdealers, or by addressing 


GEORGE H. DANIELS, Publisher 


Grand Central Station - - New York 


Store 
Telephones 


Saves Time and 
time is money. It 
puts the Manager's 
office in communica- 
tion with the heads 


of all departments. 
Send for flier 5m giving 

description and prices. 
The Holtzer- Cabot Electric Co. 
395-397 Dearborn Street, CHICAGO 


Home Office and Factory New York Office 
143 Liberty Street 


Boston (Brookline) Maas. 


SOLDERING FLUX. 


A German flux for hard soldering or 
brazing consists of a mixture of a suit- 
able phosphate, such as sodium phos- 
phate, with a substance such as boric 
acid or silica, which will liberate phos- 
phoric acid when raised to the brazing 
temperature. The phosphoric acid is as- 
sisted as a flux by the sodium borate or 
sicilate produced by the reaction. 
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\ \ SENECA FALLS MPG CO 
STEELO | 
HARDENS AND TOUGHENS 
AND PREVENTS RUST 
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Small Dynamos 


for eight Incan 
descent Lamps of 
Sixteen Candle 
Power each. A 
substantial ma - 
chine, built of 
good materials, 
and designed for 
constant use. 
Write for price. 
Write for Catalogue of Electric Novelties. 


JULIUS ANDRAE & SON CO. 
171 W.Water St.,Milwaukee,Wis. 


BOOK BINDING 


For $1.00 per volume we will bind Popular 
Mechanics in one-haif Jeather, cloth joints, leather 
corners, cloth sides. This price applies also to other 
mechanical journais of a similar size. 


Our Strong Point is magazine binding. Send 
your books or send a postal to 


The Book Shop Bindery 


Phone Main 4421 171 Madison Street, Chicago, Illinois 


TALKING MACHINES 


All the latest and mos} pop- 
ular makes. We supply the 
dealers in the west; aiso do 
a iarge retail trade. 

Write for prices. 


Va U. S. Gramophone Co. 
W. E. CHILDS, Successor 


165 E. Washington St. 
“His Master's Voice” CHICAGO, TLL. 


it Will Pay You to Write Us About Your 1903 Whee! 
and 
vo HANGERS 
are 
— Absolutely the 
BEST. 


WHY? 


They are Mechanically Correct, Ac 
Lightest, Nearest 


the best Manufacturers and ridden 
py the best Professionals and Amateurs of Ameriea. n 
you want the agency for a good wheel write us and mention 
Popular Mechanics. PARK CITY MFG. CO., Ine. 
Jackson Blvd. and Clinton St., Chicago. 


JUST PUBLISHED 


Practical Uses of the Steel Square 


By FRED T. HODGSON 


The most complete, thorough and accurate work ever 
puvlishe1 on the subje.t of the Steel Square. 
Eaca volume cuntains 250 pages. 


Price, 2 Vols. in box, cloth binding ......... $2.00 
Price, 2 Vols. fn box, half-morocco leather binding, 3.00 
Single Vols.......... 


If ordered separately be particular to state 
clearly what volume is desired. 


Popular Mecharics Co., - Chicago 


TILTING TUMBERS. 


These tilting tumblers will run in 
several positions. They are adapted to 
clean, smooth, brighten or polish sheet 
metal stampings, small iron or brass 
castings, forgings, rods, pins, ete., giv- 
ing a much finer finish to the work 
than can be obtained by the use of 
the ordinary horizontal barrels. The 
tilting tumblers can be used for either 
wet or dry tumbling. The work can 
be seen while it is being tumbled and 
samples of the parts in process of fin- 
ishing may be taken out during the 
operation, without stopping the machine, 
and the finish inspected as the work 
progresses. A ratchet and pawl holds 
the barrel in any desired position and 
by means of the hand wheel the eleva- 
tion of the barrel may be adjusted to 
suit the requirements of the parts to 
be operated upon. Thus the most deli- 


Tilting Oblique Tumbler 


cate stampings or castings may be fin- 
ished without danger of distortion or 
breakage. The machine is made by the 
Globe Machine & Stamping Co., Cleve- 
land. 

The facility with which the contents 
of the barrel may be removed when fin- 
ished and a fresh lot of parts substi- 
tuted makes this style of tumbling bar- 
rel a great time saver. 


HOW TO BUILD A SMALL STEAM 
ENGINE. 


Anyone who has a slight knowledge 
of the use of tools can now build a steam 
engine. The work presents a most useful 
and instructive pastime and when com- 
pleted the maker has something valu- 
ahle. In order to encourage our readers 
in the undertaking Popular Mechanics 
had made to order a complete set of all 
the castings and parts necessary to con- 
struct a 1l-horse-power horizonta} steam 
engine. The cylinder is bored and the 
guides milled and planed. The assem- 
bling and tool work can easily be done 
with the tools to be found everywhere. 

All castings and parts with full in- 
structions will be given free for a club 
of new subscribers, which ought to be 
secured in any town in a single Satur- 
day afternoon. Write us for full par- 
ticulars. 

The “Jim Crow” street car law of 
Tennessee has been declared unconstitu- 
tional. 
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MACHINERY BARGAINS 


17 Dump Cars, 2+in. gauge, 14 yd.. £0 

2> Tons 20-1b., 16-lb. and 12-lb. relay rails and 
splices at $1 60 per cwt. 

6'-Ton Marion, 1% yd. Steam Shovel, ¢5.00' 

40-T..n Vulean, 1 yd. Shovel, $3,850. 

26-Ton % yd. Traction Shovel, $3,100 

Porter 7 x 12 Saddle-tank Locomotive, $2 050 

14x 20 Atlas Automatic Engine, 475 

Rand Air Compressor, 16% 15 x 24, $1,075 

by 24 ft. OIL. TANK, $200. 

20 H. P. Contractors’ Hoist, D.C., D. $675 

New “FLORY” Hoisting Engines in stock. 

100-Tun capacity Jaw Crusher, on wheels, $3825 


WILLIS SHAW, 171 La Salle St., Chicago 


SALESMEN AN 
AGENTS WANTD. 


BIC ACES—Our Famous Par- 
itan W ater Still, a wonderful inwa- 
tion—beats Filters. 72,000 already Bia. 
Demand enormous. Everybody buys. 
Over the kitchen stove it furnish?» 
plenty of distilled, aerated. delicious, 
Pure Water. Only method—saves 
lives and Dr. bille; prevents typheid, 
malaria fevers, cures disease 

for Beoklet, New Plan, Terms, 
Fte. FREE. Address, 

Harrison Mfg. Co., 16 Harrison Bidg., Cincinnati, 0. 


and the use of elec- 
tricity go hand in hand 
in every factory. Your 
workmen will be 


more efficient if their 
benches are well lighted and your machinery 
can be run cheaper with a motor. Electric light 
and power is needed in every factory and we 
can supply dynamos and motors at smal! cost. 
Our factory telephone system will also save 


money for you. nd for catalogue, illustrating 

dynamos, motors, gas engines, castings, etc. 
L. W. GILLESPIE @ Co. 

218 E. 4th Street, Marion, Ind. 


METAL PARTS! 


for any machine or device manufactured to 
order in any quantity. Models, Mechani- 
cal or Electrical, made from your drawings. 


Best facilities, prompt service, terms reasonable. 


SPIES ELECTRIC CoO. 


W. Van Buren Chicago) 


BgS\ WHAT EVERY YOUNG ELECTRICIAN WANTS 
THE MODEL 
DYNAMO-MOTOR. 


Will Decom Water, 
Do Electro Plating, 
Incandescent Lamps 
Run Machinery, etc. 
Send t. stamp for Wlustrated catalogue. 
@nridge Electricat Mfg. Co., Eibridge, N. Y., U.S.A 


We Have For Saie 


a few choice tracts of land on the Isthmus 
of Tehuantepec, part of which fronts on the 
National Tehuantepec Railroad, and all of it 
within a short distance of the railroad. 

In this vicinity are located over fifty plant- 
ations owned and being cultivated by Ameri- 
cans, among them being the well-known 
“DOS RIOS” and “MEXICAN MUTUAL"; 
these lands are suited for the cultivation of 
rubber, coffee, cocoa, sugar, vanilla, fruits of 
nearly every Variety, and are especially well 
adapted for the raising of cattle, horses and 
mules. For particulars call or address 


MEXICAN INVESTMENT COMPANY 
No. 160 WASHINGTON STREET, CHICAGO 


~ 


} / Increased 
™ Profits 
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— 
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All charges prepaid. 


Electricity 
Locates 
Mines 


The only scientific apparatus for the purpose ever in- 
vented. Will electrically survey mines and lands for 
minerals, furnish charts showing run of ore, extensions, 
pay streaks and their approximate depth from surface 


NO FAILURES 


References include scientific men and miners for whom 
we have located rich deposits 


FRED H. BROWN 


ELECTRICAL MINOENG EXPERT 
Inventor and Sole Owner of the Terreohmeter 
Patented Aprii 16, 1901 and May 5, 1003 


Aadiess 
135 SOUTH AVENUE 64 
LOS ANGELES, CALIF. 


LIGHT PLANTS FOR 


Make your own light for factory, resid ence or city, and save money. 
in the U. S. of second-hand DYNAMOS and MOTORS, and every onc el oe 
and tested. All wearing parts new; every machine guaranteed to do perfect work 
Our stock includes hundreds of machines from 25 up to 10,000 lights, actually good as 
new, at a SAVING OF 25 TO 40 PER CENT. Most of these machines 


were rep! 
much larger. Also have all necessary instruments, switch boards, &c., &e. Sinaia 


repairs by experts; telegraph orders filled instantly; machines rented; plan 
Do not purchase until you get our prices and guarantee. | Cae anes 


GUARANTEE ELECTRIC Co. 
153-159 SOUTH CLINTON ST. CHICAGO 


LAUNDRY MACHINERY. 


POWER. 


For Hotels, Dyehouses, Commercial Laundries and Domestic Use. 


Write for Catalog P. A.L DAWSON & C '.,27-3' W. Washiugton St., Chicago. 
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FOR SALE. 


FOR SALE—Moving picture machine, ten 
films and calcium burner, in good condition. 
A bargain for $30.00. H. E. King, Quincy, 
Ill. 

GOOD PAYING JEWELRY STORE, with 
fruit, cigars, tobacco, and confections as side 
line. In good town of 900. Nearest competi- 
tion 18 miles. Write for particulars. <A. V. 
Austin, Pittsville, Wis. 

MARINE ENGINE 1% H. P.. $50.00 new 
Palmer, in first-class condition. W. Hoffman, 
253 N. Halsted St., Chicago 


FOR SALE AT A BARGAIN—250 shares 
of Platteville Exploration and Development 
Stock, Platteville, Wis. For sale way below 
par. Make me an offer. Address 748 Popular 
Mechanics, Chicago. 


WRITE US YOUR WANTS if in need of 
power, we build Boilers, Pumps, Steam, Gas 
and Gasoline Engines from %H. P. up. Mar- 
oy Mfg. Co., 180 W. Madison St., Chicago, 


FOR SALE—About two car loads of Black 
Walnut stumps, finest quality and close to 
railroad. Bernard Browning, Gaston, Ind. 


UNUSUAL BUSINESS OPPORTUNITY 
—Cash sales $200 daily; clean fresh stock of 
groceries invoices $5,000. Only five grocery 
stores in growing city of 10,000. Trade in- 
cludes finest people in the city; business in- 
—_ all the time. Satisfactory reason 
for selling. Address 743 Popular Mechanics. 


FOR SALE CHEAP—Scientific and Plain 
Tool Tempering to a standard with Toy’s Col- 
ered Charts A and B in Oil, Water or Tallow 
and a New Treatise on all the New _ Steels 
made, with 75 New Methods for ms 
Welding and Self-Hardening with ten Weld- 
ing Compounds for same. Also Thermite 
Welding explained and welding compound to 
weld same. All the above for one dollar. 
Samples free. Forty years a factory steel 
worker. W. M. Toy, Sidney. Ohio. 


WANTED 


WANTED—Mechanics to know that our 
“Sure Grip” Tool Handle is the best adjust- 
able handle made. Sample in wood ten cents. 
Steel twenty cents, or two for a_ quarter. 
Send for samples. J. C. Lambert Company, 
Tonica, Il. 


WANTED—Prices of second-hand Bieycle 
Motor with accessories. George V. Clow, 30 
Martin Ave., Columbus, O. 


The Newest and Best Indicator Made for BATTERY OR DYNAMO CURRENT 
PRICE 75 CENTS EACH 
Catalogue No. 16 (just out) describes it ard hundreds of other Novelties. 
Mailed on application 


MANHATTAN ELECTRICAL SUPPLY CO. 
32 Cortlandt St. NEW YORK 186-188 Fifth Ave., CHICAGO 


AND AGENTS 


“Want” and “For Sale” Ads. 2 cents per 
WANTED. 


werd, payable inadvance. Replies may be sent 
te a number, care Popular Mechanics, and will 
be ferwarded promptly without extra charge. 


SALESME 
BIG WAGES 


jue Fiame, Wickless, 
Fuel Oil Stove for cook. 
ing and heating. New, § 
Wonderful Invention. 
Enormous demand. Ev- 
erybody buys. Big Seller. 
Generates its own fue! gas from kerosene oil. A spoon- 
ful oil makes hogshead fuel gas. Cheapest, safest fuel. 
No dirt, ashes or big coal bills. All sizes. Prices $3 up. 
Write for special offer, new plan. Catalogue Free. 


WORLD MFG. CO., 6236 World Bidg., CINCINNATI, O. 


FOR SALE. 


ONE AND ONE-QUARTER horse Bicycle 
Motor Castings with cut gears for $8.00. W. 
Hoffman Motor Works, 1253 N. Halsted St., 
Chicago. 


CHARTERS. 


INCORPORATE YOUR BUSINESS—Char- 
ters procured under South Dakota laws for a 
few dollars. Write for corporation § laws, 
blanks, bylaws and forms, free, to Philip Law- 
rence, late Assistant Secretary of State, Hu- 
ron, Beadle Co., South Dakota. 


AUTOMOBILES. 


to $1,000. 
prices. 
ing, Pa. 


Also several odd motors at low 
Duryea Power Co., B Street, Read- 


FOR SALE—Reading steam automobile; 
running order; good tires. Price $200 if sold 
at once. F. B. Catlin, Winsted, Conn. 


MISCELLANEOUS. 


IF YOU WANT ANY TOOL for any trade 


and don’t know where to get it write te 
Popular Mechanics, Chicago. 
LET ME SELL YOUR PATENT. I HAVE 


BUYERS WAITING. CHARLES A. SCOTT, 


STOCK COMPANIES INCORPORATED 
AND FINANCED. NEW YORK CORRE- 
SPONDENTS. CHARLES A. SCOTT, 
ROCHESTER, N. Y. 


SPECIALTY MANUFACTURING. 


MANUFACTURERS OF PATENT AR- 
TICLES, dies, metal stamping, screw ma- 
chine work, hardware specialties, special ma- 
chinery and tools. Quadriga Manufacturing 
Company, 18 South Canal St., Chicago. 


Please mevtieu Popular Mechanics when writing to advertisers. 
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